* 960 * ¢ %% Chinese Traditional and Herbal Drugs 38 45% 25 78] 201444 A

- HE HIEK -
T8 PGI/AMF £ E 6 A S 2 H Rh, 3 A L% KG1a 4081E B B9 R IMNA R

WM, ¥R, R OF, B O%, B F, M, & #
FIRBERERY: AU SRR B0, TR SALU TR, EK 400016

% ZE. BE @I RNA 077 B R 450 e g/ 8 W R 7 (PGVAME) JEFIRIL, 9T A\ PGV/AMF %
K AN S 247 Rhy X ML KGla 40N RE . 5% KR EAE K KG Lo 40 1 2 S 4l 1 oy ot BAH AN 2520, % e
WHRESE, AN FRAA R D BIINN 300 45, 60, 75. 90 pmol/L HJ ASIRH Rh,, #2050 BIHEFE 24, 48, 72h 5,
CCK-8 Ml AZ A Rhy X MW KGlo M YRG5m0 SHHER I PG ZEBEX KGla 40 3 i (¥ 52 ;
Antibody Array 0l A2 24T Rhy, 4 Akt BB 1 15200; Western blotting £73ll F ] PGVAMF 5 A Z+24F Rh, £ mTOR.
Raptor. Rag & 1RGN, ER  AS 217 Rh, M KGla (494; 8 PGUAMF fff KGla Xt A2 1F Rh,
FEIngUE; R PGI FEFNHI40 G5 ; Antibody Array 45 4 278 A 22 1F Rhy ilid T 14 P38, mTOR. Akt. AMPKa. PARP,
Bad 138X 5200 KGla 354; Western blotting 45 4 7R 7 I PGI ZL K E I #0%H] mTOR. Rag. Raptor Kik5 A1 Rh, i~
A FEER TN G IR s . 4538 N PGT BRI R A2 21T Rhy 34 KGla 40185 .

KR AZEH Rhy; % KGlo 4000 Z0MEM946E; BERRMZTME R/ B 4 W HFF; mTOR

PEDES: R285.5 XHERFRERRS: A XEHS: 0253 -2670(2014)07 - 0960 - 05

DOI: 10.7501/j.issn.0253-2670.2014.07.012

Effect of down-regulation of phosphoglucose isomerase / autocrine motility factor
gene with ginsenoside Rh; on leukemia KGla cells in vitro
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Abstract: Objective To investigate the down-regulation of phosphoglucose isomerase / autocrine motility factor (PGI/AMF) gene
expression by interfering RNA for study on the pharmacological effect of PGI/AMF with ginsenoside Rh, on leukemia KGla cells.
Methods The KGla and the silencing PGI/AMFa KGla (siPGI-KGla) cells at logarithmic growth phase were divided into control and
drug groups in different dosages. The cells in the control group were normally treated and the cells in the drug groups were incubated with
ginsenoside Rh, in the concentration of 30, 45, 60, 75, and 90 pumol/L in 24, 48, and 72 h respectively. Cell Counting Kit-8 (CCK-8) was
used to demonstrate the effect of ginsenside Rh, on proliferation of KGlo and siPGI-KGla cells. Trypan blue staining was applied to
detecting the effect of human PGI on the proliferation of leukemia KGla cell. The changes of KGla by ginsenoside Rh, on Akt pathway
were tested by Antibody Array. The corelation of down-regulating PGI/AMF and Rh, about mTOR, Raptor, and Rag was detected by
Western blotting. Results Compared with the control group, ginsenoside Rh, had significant inhibition on the proliferation of KGla.
Down-regulation of PGI/AMF could make KGla more sensitive to ginsenoside Rh, and down-regulation of PGI could inhibit the
proliferation of KGla. Antibody Array showed that ginsenoside Rh, could inhibit the proliferation of KGla cells through decreasing the
expression of P38, mTOR, Akt, AMPKa, PARP, and Bad. Western blotting results indicated that down-regulation of PGI through the
synergy of mTOR, Rag, and Raptor with ginsenoside Rh, could inhibit the proliferation of KGla cells. Conclusion Down-regulation of
PGI/AMF coordinated with ginsenoside Rh, could inhibit the proliferation of KGla cells.
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Fig.1 Effect of ginsenoside Rh, on proliferation of KGla
(A) and siPGI-KGla cells (B) (x+s,7n=6)
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Fig.2 Effect of down-regulation of PGI/AMF on

proliferation of KGla cells (x+s,n=3)
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Fig.3 Effect of ginsenoside Rh, on apoptosis of KGla
and siPGI-KGla cells (x+ 5,1 = 3)
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Fig. 4 Results of antibody array analysis
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Fig. 5 Effect on KGla cells by down-regulation of PGI/AMF
through synergy of mTOR with ginsenoside Rh,

4 e

NSHE G )z T h s gy, i
TERILAE WU T &R s T a7 S s
NS AT 083 R &R eg AT FRI 2R, ok
oda R TR BRSNS sy

LA, Hoh NS 84F Rhy HAT WS IOPUM R R RS,
[i) B2 R ) 2 e, PGUAMEF R & A K
Ji&  HERHGE A AR . PG ZEZ0 M A 1 Ky — ik
Pt 2 55 A A, RD IS 24 D 0 i 33 4 B A A
R AN T2 5 R e R SR 2R, HER
1, PGUAMF W] {1 e 40 A rr s e o HL3 aiioxd He
J SR T 52 3 AR R 4 A U
PGI/AMF 7 fiieq p S s, il sk i A iy 399
5 7% 2 IRAE I 40 i K562 HL60. KGla H PGI
R EEL, Kb KGla Tk, HikAsg
Kl N PGUAMF PR3k A 2 24F Rhy
XoF L5 PR 7 80 B AR AL o

AN 2AF Rhy 5 (L% KGlo 41 Bk B2 1)
PSR, AR FE A FH AL 40 M BT Go/Gy 1,
BRI A K s AE R BEINE,  Honh 40 i B 40 e 25
PEAER, AF4HI T, RINTERIREAZ 21 Rhy
FIVEFIR, il PGUAMF Jo 20 o R 1 F B 5 in
2, KW PGUAMF n[#iin AZ 21 Rh X KGla
RUEE. U PGI/AME [ 34 nl 38 in o2 240 i
T 2 RN, I T 3 e Apaf-1 Al
caspase-9 [k, MIEEE PI3K ! MAPK 52 22
G EBRIMW T 2" PGUAMF )58 &5 17
T PI3BK/AKT it % 13805 » AKT 36465 S g A i
22, Prl T, PGI/AMF AI1E b fpoea e 22 Pk (46
Fro AKT il mTOR Fl p70S60 iifiFis 1% 5 440
MM E, s EHEH T CDK il
il p21 M p27 KI#E%0m cylinD1 F1 p53, #77
S0 IR . ARSI, N PGU/AMF 1@
1> PIBK/AKT i i Erk1/2. Raptor [{ 314,
MR I mTORC1 [FERIE T4 A K.

NHFLE RN ZILE T (mTOR) &—FE
BT 22 00/ 9 s B, IR SR AN R RCR
()5 &) mTORC1 A1 mTORC2. ' mTORC1 5
AR B IR AR A 2R Sl A O,
Z: 5ATRIZAT B R B A AR AR DG IR At
JoAEK; mTORC2 i i#uE Akt St 4n i) A-47,
WIS WE PKCo A4 I SR A8 5,
SGK1 WAL IR 1540 fa ¥ 12 F2E K o mTOR N 4
FRA NPT KA A K ATP Fa L g a2,
FERRIR o I A5 R B R 1 e 25 v S
ko Bk, mTOR #A A &P Va7 i — AN AE
#SPY, PRAS4A0 HAN Akt 955 2 NIERS L
mTORC1 MY, 7F mTORC1 15 53 i ke 47 S 5t



= 964 - ]

Chinese Traditional and Herbal Drugs

Fas5E FTH 201444 B

P4, Raptor /24 mTOR 45 &4, 14
ffi 4E-BP1 1 p70 S60 3§, 25 mTOR HIBRELL .
[RIIEMR ATP R, Raptor 14 AMPK F H %
JEH, ELLF IR 722 R 792 A5 H AMPK s . Itk
TR AN Raptor B4 &R 59 mTORC1 &4
ANEZAEY, [ris 5 RS A A B 2. Raptor 1124 —
AN B s A A0S JIAH S I e A R o 25 IR
PGL ZJ&, 2 MR i e m A 52 2 5gm,
Raptor WIS, fif Raptor AL, Ml
il mTORC1 EEWIHIIEL, mdiiigin. NZ2
¥ Rhy fER T A A5 KGlo 41005, @1 Akt
MWK AHICE 1 mTOR. Erk. INK. Akt [5155 [{E24H
J I SIRE, AN e, S S ARIE T AR
B, NZE Rhy M KGlo 411845,
(e AN TR A, I PGUAMF i 41 o 34
Y, JFRAE KGla g6 NS 2 Rh, SN,
ANZ 2 1H Rh, A g2 PGUAMF 4t & )
Akt/mTOR &40 N ALK KGla A E4E
S K
[1] Funasaka T, Hogan V, Raz
isomerase/autocrine motility factor mediates epithelial

A. Phosphoglucose

and mesenchymal phenotype conversions in breast cancer
[J]. Cancer Res, 2009, 69(13): 5349-5356.

[2] Niinaka Y, Harada K, Fujimuro M, et al. Silencing of
autocrine motility factor induces mesenchymal-to-epithelial
transition and suppression of osteosarcoma pulmonary
metastasis [J]. Cancer Res, 2010, 70(22): 9483-9493.

[3] Chung K S, Cho S H, Shin J S, et al. Ginsenoside Rh,
induces cell cycle arrest and differentiation in human
leukemia cells by upregulating TGF-beta expression [J].
Carcinogenesis, 2013, 34(2): 331-340.

[4] B, R, KA. AS R Rgy 5 Rh, I
BERE [J]. ZWIVFIIIESE, 2010, 33(4): 307-311.

[5] Sun C P, Gao W P, Zhao B Z, et al. Optimization for
preparation of lemon-catalyzed ginsenoside Rg; by response
surface method [J]. Chin Herb Med, 2013, 5(3): 217-223.

[6] Wang W, Wang H, Rayburn E R, ef al. 20 (S)-25-methoxyl-
dammarane-3beta, 12beta, 20-triol, a novel natural product
for prostate cancer therapy: activity in vitro and in vivo and
mechanisms of action [J]. BrJ Cancer, 2008, 98(4): 792-802.

[71 Tang X P, Tang G D, Fang C Y, et al. Effects of ginsenoside
Rh, on growth and migration of pancreatic cancer cells [J].
World J Gastroenterol, 2013, 19(10): 1582-1592.

[8] Cheng C C, Yang S M, Huang C Y, et al. Molecular
mechanisms of ginsenoside Rhy-mediated G1 growth arrest
and apoptosis in human lung adenocarcinoma A549 cells [J].
Cancer Chemother Pharmacol, 2005, 55(6): 531-540.

[91 Shih W L, Yu F L, Chang C D, et al. Suppression of

[10]

[12]

[14]

[15]

[16]

[17]

(18]

(19]

[20]

(21]

(22]

(23]

(24]

AMF/PGI-mediated tumorigenic activities by ursolic acid
in cultured hepatoma cells and in a mouse model [J]. Mol
Carcinog, 2012, 52(10): 800-812.

Fu M, Li L, Albrecht T, et al. Autocrine motility
factor/phosphoglucose isomerase regulates ER stress and
cell death through control of ER calcium release [J]. Cell
Death Differ, 2011, 18(6): 1057-1070.

Haga A, Funasaka T, Niinaka Y, ef al. Autocrine motility
factor signaling induces tumor apoptotic resistance by
regulations Apaf-1 and Caspase-9 apoptosome expression
[J]. Int J Cancer, 2003, 107(5): 707-714.

Tsutsumi S, Yanagawa T, Shimura T, er al. Regulation of
cell proliferation by autocrine motility factor/ phospho-
glucose isomerase signaling [J]. J Biol Chem, 2003,
278(34): 32165-32172.

Funasaka T, Hu H, Yanagawa T, et al. Down-regulation of
phosphoglucose isomerase/autocrine motility factor results in
mesenchymal-to-epithelial ~ transition of human lung
fibrosarcoma cells [J]. Cancer Res, 2007, 67(9): 4236-4243.
Guarino M. Epithelial-mesenchymal transition and
tumour invasion [J]. Int J Biochem Cell Biol, 2007,
39(12): 2153-2160.

B, A F B, S5 N PGLAEI] siRNA 1275
BETORL IR R S B 11 1095 40 R 19 5 s e 0], B =
TEER2A2AAR, 2013, 35(1): 20-23.

Tsutsumi S, Hogan V, Nabi I R, et al. Overexpression of
the autocrine motility factor/phosphoglucose isomerase
induces transformation and survival of NIH-3T3
fibroblasts [J]. Cancer Res, 2003, 63(1): 242-249.
Yanagawa T, Funasaka T, Tsutsumi S, et al. Novel roles
of the autocrine motility factor/phosphoglucose isomerase
in tumor malignancy [J]. Endocr Relat Cancer, 2004,
11(4): 749-759.

Nicholson K M, Anderson N G. The protein kinase B/Akt
signalling pathway in human malignancy [J]. Cell Signal,
2002, 14(5): 381-395.

Dennis P B, Jaeschke A, Saitoh M, et al. Mammalian
TOR: a homeostatic ATP sensor [J]. Science, 2001,
294(5544): 1102-1105.

Gingras A C, Raughr B, Sonenberg N. Regulation of
translation initiation by FRAP/mTOR [J]. Genes Dev,
2001, 15(7): 807-826.

Huang S, Houghton P J. Targeting mTOR signaling for cancer
therapy [J]. Curr Opin Pharmacol, 2003, 3(4): 371-377.
Sancak Y, Thoreen C C, Peterson T R, ef al. PRAS40 is
an insulin-regulated inhibitor of the mTORCI1 protein
kinase [J]. Mol Cell, 2007, 25(6): 903-915.

Vander Haar E, Lee S I, Bandhakavi S, et al. Insulin
signalling to mTOR mediated by the Akt/PKB substrate
PRASA40 [J]. Nat Cell Biol, 2007, 9(3): 316-323.

Gwinn D M, Shackelford D B, Egan D F, et al. AMPK
phosphorylation of raptor mediates a
checkpoint [J]. Mol Cell, 2008, 30(2): 214-226.

metabolic



